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divpwn and 1t should not e inferved thst they are of

genoral u.ppi LoREION. ' .
The reaport deals with. the method nsed mead
the resulty obtained, The appendizn gives some additional
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Recent worl by Waraus A grossman® has greatly -
slwplified the complex subject of alloyg and thelr effect
on drons It 18 noew pogainls e axpress in onée figuwre the
gunmatlion of the effects of all the eolements oan th@ Linal
ha#dening properiy of the meotal,

In Grossmen's sysbtem, sach of the following ls

assigned a fachow:

Grain aize ! Sulphur Vanadiwm
Garbon ,) Nickel Bonon

MNangane so Chromivm Aluminium
Silicon Holybdenum
Phogphoirus ' Copper

The product of all the factors iz ihe hardenabillity
number of the steel. This auvpbher g tho dismeter of the
har which will bharden to a2 halfemarteonsitic struchure at

the centre,.

Application 10 D, Ta & Ho S0-mm, Armours

in applying Grossmaﬁ?s mathod to the date supplied
by Dominlon Foundries snd Steel Limited, the Tollowing system
wés adaptedé

Since graln size, aluminium, Doron, copper, vana-
dium and titanium wers not reported, their soffects werse
agsumed Lo be constant. As & result; the hardsnability
fipures give only an approximation of the true result.,

The factors adophted Ffor carbon, chromiam and

agilicon were og follows:

{(Continued on next pags)
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{Application to D, F. & S. 60~mm. Armour, cont‘'d)

Sulphur factor = 1.000 - ,0014 S
Phosphorus factor = 1.000 + .0025 P
' Nickel factor = 1.000 + .00364 11
Molybdenum facter = 1.000 + 032 1’0
. llanganese factor = 1.000 + .039 I'n
Frequency Distribution:
Production plates are those submltted for
acceptance tests representing ncrmal procduction. xperimental
plates do not repra2sent the regular product.
Figure 1.
o Distribution of
Hardenability
30 of Production
. Plates.
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(NOTE: The number above ecach bar in the above figures indl-
cates ths actual number of results recorded.)
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Goneral Discussion:

The adverse effect of high alley content hag

)

baen pointed out proviously in this serieg of reports.

It 1s asgumed that the high alleoy wmetal tends %o have a
Gendritic structure which nopmsl heail treatment cannoy

break up. As hardenebllity is reduced, the mebal bDecomes
mors and more unomogensous, uwntil the best strueture is
obtained with a hardenabllity of © Ho 9.9 (assuming grain

sizo 6, .not counting the effect of boron, aluminiwn, vanadium,
snd copper).

It sesms only reasonable to conclude that sach of
the ifunherent factors in the production of armour has its
optimum range. IL these factors are weasured and recorded,
abatistical methods will point oub the best rango. This report
has shown that hardenabllity has an opltimum »ange.

It is hoped that by adjusting each of the many other
Factors involved, the highest possible quelity ol armour plate

may be produced.

UNDER THis PRESIENT SYSTE: OF MANUFACTURK, =

{L) A DEPINITH F“JiTTOW HIP BETWREN HARDEWARLLITY

AND BALLISTIC LIMIT MAS BuaiN SO N TO BXIST.

(2) BEYOND A CHRTAIN POINT XTRA ALIOY SERVES NO
USERUL PURFOSK, TUST@AD, IT RESULTS IF POORER ARNMOUR.
(3) THE CONTROL OF HARDENABILITY ULTHIN @ TO 9.9
I8 THEREWOLRL ADVISABLE,
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Charactorlistica of

_Distributions and Reliability

of Differonces.
e !

Thros groups

prepared Tor snelyais.
: Group A contained
factoré betwoan

Group B cohtaiﬂed
factors hetwsan

Group C\égntaié&d'

 Faotoirs Detwesn

The charachtoyr
of date wsre:

Symhod
Ty .

Average O mean, )#'

ke

standard deviation, O

of ballistic limite values were

those plates with hardenability

27 gnd 5,9" diameter.

4

thogse plates whith hardensbhility
GY and 9,99 dlemeber. : ‘

those plates with hardensbility

10% gnd 229 dismeter.

iabice of the thrse digtributions

s

Group

4

Grong roup

PRIy [T SPPIVI st spmaTi S S

1,901 £h./ /860, 1,929 fho/mc. 1,898 £t/ /060,

a4 5%5.6 58

i
Estimated standard ,
deviation of ;T ! .
population, o 54 o 5 : 54, S BY T
Standord evror of . e : ’
msen, 3 xR 8.5L 7,15 Q.97
Standard error of P ,
standerd doviation, . £, 94 5.06 7 .06
G D
.
Lo  Could the difference Iin means of Groups A and B ocour ’

dus to chante alone? ' : = . ;

Bo

wors

would

Tt ois

e Ky = Fp . 1989 = 1901 = 2,56
" O 4 .

( this diffevence 1s due to chence slone, it

be expectod to occur only 104 times in 10,000,

highly probable, therafore, that the observed
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(pppendix, contid) -

dirforencs is due Lo hacdensbility.

(e Could the differance in measns between Croup B and

Group ¢ ocour due to chance alono?
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If the obgervad difference in means lg dus

to chance alone, then Jdiffevencas as pgrest or greaten

than the observed dnf“or e would D8 expscted to

osour 142 times in 10,00 that 1s, the odds avre

L Bo 70 that thils would heppen. Lt is gulie probable;

therolfore, that the obaerved dlffeovence is duve to

hardenabllity.
obaervad dliferencs in means betwean &

Qo Could the Toup A

and Group G occur due to chance slmme?

war matoeri
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e ) Rg 1901, = 189
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I8 the did

then the obg G'Vﬂd differsnae, op

oxpected to ocowe 9,081 Himas in

T

there Is no significant alffore:
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& great many sov=called Fexporimenha®

ala fail to take into accound

varialtion. vhen the chart

be gean that actlon based on interpred

may ifeqUun Iy be in error. Tn the
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(Appendix,. concludsed) =

. . *
that all possibilitics of variation eccurred In each )
' 4
_ o _ . 3 , _ ' L
hapdonebility group. This method of uaing the law of
Tarpe numbers was {fivst poianted oub by Daeves. v
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(L) phe Urilization of Statisticz, o Wew and Valuable | )
Aid in Industrial Researcen and in the “valuation
of Pest Data ~ by Ur. Earl H.o Daegves. Published
in PESTING, Marvch 1994, ‘ ,
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